era 
WEEKLY. 


to the London end of th 
i the other ond was into th 
Lup a very fine pli in California. "Thus a consul 
hiad carried tas held under the sea between 
structive projects, th sh medical authority and 
‘by an old friend. i no 


Apri 


tivity it conta» 
oxto 


heute NTOEN RAY GIErUsION AND 
OPALESCHRE SH NOVEL 
IMENOMELNON. 


with Wome otter 


— Ti 


April 22, 1896 


so100 eole 
ents and 
ips\ro monte, 

Joattio railway D, 


oho th—No. 1 


LEPHOKE NBWS 


pil 22, 1896 
Apr ELECTRICAL REVIEW 
ree a cae Ventas has been pro During my stud, 
mt ER Hewitt of ollsand ther 
thick glass tubo be was | 0 of f out- which am ati 
losed in front by « gin d of it has occurred to 
mont, and Bee rabler plug P oft 
inthe back. ‘The plug wa tdod 
| wih bro poles mB: Ber one of i thin someti ie, 
which a glass to! ie TWAching to any paral 101 
yearly the ond of the bulb, was tion, ‘ectricity. I mpplie 
Arscuade Qilot some kigdiyos imaas periments with wire aonsitive resonenae teat to 


inves Chi 
toflow through rabbor tubes + ¢ from \ lermore, with screens tigation of this phenomenon in ® road to 


reserveir It, placed on an xttre of a fluorescent manner ited in my earlier 
Fostable support S, to the lonurren non-fluorescent oatiags ed py current 
ea 


voir K\, the path of the oil being re at 
clearly observable from the drawing. ¥he,* “pe. nished, i yrimary 
$ ng radi shad latter 
™ppeared Bi, th ic 


be found capad) cbuaenae 

By the nse of the above g 
Thuve been enabied 
“i sg ae before ber: ecru 
“of the fluorescent { 
the Yertebral ca coonierbie tar * fa 
quite clearly, ‘the latter, 
of the 1 fax of wood led 

I ning te ta tbe Barats 


shoul 
no difficulty whatever in observ 
the bones of all limbs. I noted oet- should. hh 
tain) peculiar effects which I at- found not to be 
et For instance, must see in 
through plates of covered by Ji n 
{urther evidence that we have to d 


clearly th f 
daring the act he plug P, in sheets of 
which the conduc a ° 
tt r risa followed is 
#0.a8 to vary the thickmess « creen in a di mistake is almost an 
traversed by the rays. b : 
Lhe obtained tome rest 
is apparatus which clear! 
dvantage of such disposi 


|| .. — 2" > 
9 


: /2ICAL WEEKLY IN THE UNITED STATES. 


ea 


Log *§HIP “CARBON: 


Standara'of Sigeilenis fedpu tect anaia nacre 


Ie, brillant and highest quality. 
A eral peoCaemtBlaTmer, saan 
rdan & Co., Vienna, Austria. 


Se sv AE 
Vou XXL, Nom Jone 0, 


\ ‘ N WW 

SS 

08. THE ELECTRICAL WORLD. \ \ ‘ah 
ene FF re 


Nas 
ELECTRICAL REV 1 


- A GOOD THING 4U 2 bY \% 
= Our Exhibit in Section G, Space 161, 


AT THE 


MANUFACTURERS OF 


PARTRICK & “poe co., 
Benoa House Goods. SEL 
ee : 


ELEGTRIC LIGHTING | 
and POWER APPARATUs, 


ELECTRIC Co., . 
__ SLEVEL AND, Oo. ) Qk 


a a 


j os _ _BLECTRICAL REVIEW 


SAW YLISMAN, ELECTR 


TACOMA, 
ALLEGHE) 
BUFFALO, 


THE ELECTRICAL WORLD. 


xii 


ELECTRIC 


REVIEW 


Electric Tight ie san and Sotid Carbon 
Brushes. Battery Carbons and Carbon 
Speciatties. 
$5 FIFTE AVENUE, 


PITTSBURGH, PA. 


New York: 126 10 


tes 


re laterested fa Us 
Hieatrle fc Hala 


EEE 
_ SOLAR CARBON & MANUFACTURING C0, 


‘engine designer, has 


DISC ARC CUT-OUT... 5611 i qID 
: Always | 
“| a 
we mre 
cee “naw 
TRE CHES Tate es RK ELECTRIC Co, 
UTICA BLACTRIGAL MEG. AND SUPPLY 00, pS Lil VOTES ees 


” ELECTRICAL SUPPLIES. 


Solo New England Ag 


GHOGKER-NHEELER atin ry 3 3 NOTORS AND DYNAMOS, 


PONDENCE SOLICITED. 


NEW ENGLAND ELECTRIC SUPPLY COMPANY, 


9 FEDERAL STREET, BOSTON. MA 


. AMERICAN-BALL ENGINE. 


Mr. FRANK He PALL the re know 


‘amos of our manufacture, 
ite and symmetrical un 


ELECTRICAL REVIEW i 2 


\ sees = THe UNITED EL 


ang Current || = 


Apparatus, 


ingle and Multiphase Alternati 
guammng-yoatq sepodig pue zepodry 


| | 


co wennty, NEW YORK, WED 


is 108, Wy KLAAAGAL evirw Tmrenino Curran, Thee Halting. AT FARE 


WS, NEWS AND 1 WS, I formed of Mr, Leonard the opuion 
- ho rondora of » that ho was as aincore, honest, up 
TRIGA BY will romomber tho. right and straight ax any man Te 
project h Mr. 1. 1, Rogert know. [formed the highest opinion. cl 
inwtalled the Palitzor Ihuild- agrity and probity,” ‘ho has formed, 
ing, in ity, to throw por- ocrs Mr. Shippoy had others to form, the Australi 
trait signe on the Ii y. Electric Company, for 
olouds. In ! ky follows, who handling the whole of vé 
tho other di tatod 1 in th throughout Australia.” When tho: 
‘tho apparatua y above paragraph was shown to Mr. ble 
it couldn't wo T Ik, Me thom at WRlinh- dixon ho vaid it wax news to him. 
waited 4 dayx speaking “ 
cloud to #bow uy i ‘Ast ae annonnoad 
nme it wan #o th arrogant MOAT Revixw an unfe 
? wight through it, Mr it happened Jast week to Prof 
coivod, n short time ago, 
‘Mo Russian state offic 
hie jnctor 


= 2B eS ‘WORLD. 


Merten 
ad 5 
4 


he and roan a 
0 sree E Tea a Oe me fm a 
— to-cauee us to Toro sta anh teen roverent of 

Op cst aadege 


me ait Mit hi omer to carr 1 


The author of 
could only conscient 


“pon such an o 

8 body of men who are Soro 

voiliat with aro lamps, who 

instantly spot the first aign of x lack 
Argument which must dus 
reek nmol sate 


lacked i ite nal ; 
Improvements alto begwn. 
ade in tho device which tua 
ible for the electric onergy into Tight, 
ht sesh ‘nding Yo tho e¥e, 
came wearisome, simply ax ane t 
T'was fond tutte tame We a eonttolon on 
oat The more. curent pel 
the fine wire the weak 


baked, und therefo 
Phu began the 


— rE 


May 20, 10 


ELECTRICAL REVIEW 


= | TESUA'S IMPORTANT ADVances, faintly shown fn the reproduction on General Electric Company's Annual THE DESI 
S REM Temevionecs iy St page ‘Tho photograph was made “Meeti 

a Ticriied Ga sip by Ton ‘© Company, artists’ pho- ‘The anuoal meeting of the Gener: rl 
= fegrapliors, who wided Mr. Tesla in Elcotrio Company was held at Wee 

‘i attenp's to photograph by the neotady, , Xeon May 18 tbe 

‘ight of phosphore-cent tubes about beet yt : 

ee in, ‘lected a director in place 

When aaked, Mr. Tesla gC 18 KC Onwiuloge Je The balvnce 

extionation of the pHetire, speskiog the ol board of 

with deep feeling, Tani. yoluroe pack oa ae 

he was reading war one of the transacted and 

“Scientific Papers” of Maxwell, impairment was not | 

given to him as token of friendship 

by Professor Dewar; the chil 

of Wie warmest fiend, Me. BI 

Adama; apd as to the queer a 


eee. 


ste.» 


A representativeof the Kixcrnica, 
Mevinw visited the laboratory ut, Mr 
= ‘Tesla last wook and fonnd him en. 
ie Saged in putting the final touches to 
; cettain improvements in vacuum tube 
iMlumination. "He was enthosiastio 
6 to tho results arrived at to such w 
degree that he expressed positive 
confidence as tochaving made very 
important advances. 
reluctant to speak at present 
ly on the subject of his 
most recent investigations, he ag 
thorized the statement to the effect 
that he has been most successful in 
several lines of work he has been 
cllowing up for a long time, only 
Homporarily interrupted by | the 


Timented destruotion of his laboratory 
by fireabout « year ag 
| When asked about ni : 
illator he said that « 
is now being come” 


ik he expeots to show 
f this mode of 


ith ovident 


now able to 
Edison improve 
recently purchased 


). Street Journal recetitly) and Stated |! 
lto that negotiations had been under way 


’ TESLA Ty His Lasorarony—PorTRAm OBTAINE 
| SEcConpDs to THE Lieut or a SINGLE VACUUM 

i 4 Havine a VOLUME oF 
My Lieut or 250 Canpi 


D BY AN Exposure OF Two- FF 
TuBE WiTHoUT ELECTRODES, 
Asout 9) CuBte INcHES, GivING APPROXIMATELY ’ 
E-POWER—PHOTOGRAPHED BY TONNELE & Co. € 

i RIGHTED BY THE “ ELECTRICAL REVIEW.” 


— i 
ti 
| rn we. *. 


BES Step 


LUTION oF THE 


8—No, 


the fli: constail fo amount 
Te of tee mmarhine. 


Cee ke 
‘d Feast, 


REVIEW Sores 
6 ELECTRICAL liner ie 
ively st 
STEAM BOILERS? “THEIR ECU: iho Vceasire amounts of cus) uedin erally Lan 
FIENT AND MANAGEMENT. hearSSjunieo amounts 3 ei 

READ MePORR THE NATION AL RLRO- 

THC LioMT amocrATION, MA 

1806, ny “Aumenr A. Gun 


May 20. 1 


Mr. Frank H. Stewart, 
If, Stowart & Company, the ea 
house, of Philidolphiy, hay yeuPBle 

f New York several days this weg 

The Hellos Electrle con 
bate Philadelphia, has reoently see 
ell prepared. pamphlet iat! 
the Helios standard ae tam 
direct and alternating curren” 
The offices of the Valentin, 
re Company of Chleao.eve gale j 
for overhead wiring, have been gy 
from a Kookery 0 AOK-3 Ga yan 
ing, 280 Lm Salo street, Chic 
J. A, Le Roy announces that 4. 
{is propared to manufacture an ge 

Gs roved aluminam fluoroscopy 

Ea nite. al ntgen-ray APPAR Com 
plete. Mr. Le Roy is located 
act 


"eat ae at 
Of the “penne pound i fing the steam 
Fron, bat Crtcrersmmitedetctel reac al, 


— 
~ Graphite in Electrical | 
“Graphite, which in one of the! 
h more money is ¢ 
© the igno 
am plants, 
ime, say from 


ri disouss aud it in a graphite pencil or rod 
Moe "undersandg eae ia their wretnet Ba thc soul a a ecto i the : : 
allie details to bolle bene Hn the proces of ee erutioc ae Ba it to their inter 
mands your ad mira i Monee ix grphite pulveri an impal- i ir 
comes to their steam to pity the inex mat opowder tha 1atiee igtie @t to communicate with the 
fork by the copper smelt 
 praphhita ix also used for li tric soldering 
linders and bearings of ong ari ty 
i ; M08, mate : 
Se the pigment for pretect te 
r oF the one who tells trolley poles, electric light 
“Jast, aud in tho end Hot dynamo plants and 
7 y to make ic heds. Graphite would 
hi ? to be a very important 
plants you often will daj ; aed. 1 electtic: y Dae 
amoky chimaoys ‘painting the Intended fer 
shole neigh! 


The Electric Appliance Com- 


Pany’scomplimentar licate order 
book allyertising scheme har on 


hone 
in boiler practice, and let him d 
for you. Ido not mean by this th 
You want a man who ki 

one make of boiler 

Bec plant farsi) 


‘f Ve a t 0) 00 
vn a a 
| | S 4 LECTRICAL WEEKLY IN THE UNITED STATES, . > 


THE APPLICATION: oF 
P&B ELECT 


aRVIEWS. 
ina 


OTS OF 
Ly Hep) 
wonderful 


ort Nery y ‘pe 
aly Jong pariah 
Marks, 0 yer 
Mf Cotmnhig 
at THY Woo 
in thotvicinigy 
‘nUsUAlIY poy 
Mawks, dur 
1 evening 

Was workings 
(from two ta 
Ab the ong of 
Med to 0 y 


the 


ee awhile iE 
weveainry: te 
Wind hogan 
pearance 
thutm At 


August 1: 


Roen iio 
Tre Hire oe 
Tn the oxip 


oF Streams, 


Mis epoohal 
i 


nora AIL NH HrObntY formed 
the first onthusiasm over the 
fone. when the wind ot 
WAS capable nf yuo 4 
Into the tatiire of th 
re tow. SiOSRTEE ago AHR 
certain dark radiations, 
penetrating: 6 
and when th 


an 
le inference 
tho new radiations were 
trans¥oreo vibrations, similar to thowe 
known Wight. Ou the other ined, 
icwlE to resint 

mitts in favor 

of materia 


hocome Very probal 
ial stroams, resembling thee 
in free wir, 


immilar matorial a 
subrequently, upon 
Uneement, found 
ducing" impros- 
ilmi—wore ob- 
ven without 


a ro 


wetlons 
Th 


esont 
withinn bull 
ral 


ft 
capable of 


Tampa m 

similarly 

bullets.” te 

the ety ot 

ato a4) 

FH more, aL 

Ingle oleotroa, i 

tcable Yacua ani otent 
in the onfinary bul 


lotrodes. Huts nowy 
moving With such grove 
ately foe 
hale if the awe 
Ha 


aizod mya i 
tif T hal to expor- 0 
ee lication of 
mld not qHestion ui lees then the 
of a vaciiim n 3 
‘ator 


7 
Nt 


t 


9 


pe 
ty 


of Fdises {unatmating 
[Comrsnies 


a a TE 


| * 


| sulle 1 . 
; SL 
eg NATIONAL. Hossehr At 
fo , . rom om Tn conclusion, L wish to bear tae TRUE RESISTANCE, 
bey a “ ANthorit li mony to the geal of our secretary, by, APPLEYARD. I HE Lo: 
rt me he how elec: ’ eno lacy reliable nk without whose compere" Wot, cr ee . 
to! Hotel, Manbar- ea at ‘are Va - 
Bef Ra ao ameaaenia! enka ty 
ene alec plished daring 1), 1 0 pe gn = 
aeaith COPFENIOBES wd “have geet blet form. c 
Bostén, enndeatored icy sth 
bt Sumuel Insult, meeting 10 initinte ang, 
ftary, We S. Bar. : 


5 
sistance of our ; 
nN Freoenic Nromouis, 
res q : 


and Central 

At ourlast conven ti 

on Kelations between 

: and Central Station Gon, 

tar (ex-oftloin), discharged, and the Ex; 
‘necting began t mittee authorized to take ancl 
Minue through ‘Se might, from time to time, be 
hie Intter day Te MMs tt S8eavor' to prataey 
PSchenoctudy its actise m havi 
works of the 
hye 


1 
\pan 
‘ecutive 


danufacturing co 
id many Period of my 
ig tho past 
Wtiggostions. 
the varioux 


. 1D regolarly for 
m} ir tion ‘Copies of al} 
cane arose, in a wester; tate that m; 
Prompt and en 
he part of your 
tion with the me 
Hire Committee, I placed 
MSS0 ON 8 to this hi | requirements 
to unwise and telephoning mm) 
in general, their Ie re rs hate anything else. 
of the promised to may be telephone all day 
+ Introduced fe , IOUS. OF three times a re whl 


fa Practically does not call npat al 
and wan 


THE ELECTRICAL WORLD. 
Mekal Baer 


ELECTRICAL REVIEW 


ym foil to be muperion. | T 
and mn al te 


| From theareJamp, with an exposure the fol 
of about tea howrr, shadows of piece cathode 


was foond to be totally 60 per, 
everthing radiated, from cape} ae, 
tranaverse vibrations, are of to gr the and platinum, OF the metale 
importance that any experimen Cea bs 
the mame ne, bower nvm tS Henry on the spear re eg The ow 
“are of interest to physicts “ ne ly se 
January Yast the writer and ie 
it, Mr. Walker, were 


export 
photograp! 
tions trom 
casting about 


independently vos 
Ay other esperiaient a 
employing Auer ax it doe chiefly of pt 
Time, it wae thought, that the 
from its murfnce 


‘AL an ‘eatlyatage of these investi- 
i muaterial, #P0% gions the use ofa orescent rereen 
og thom nitrate aod D relative 


i kiod. being mayo! feeooney 


Miatiporae wave Posh That thee 
Bry tarot. ret 
Popa tten otto of #9 Roe 
hess 0008 pen 

lao de onl Ta 

epee 

igh It should no 

Th far tack a6 T65t 

sulot Vitor obuerved 


; pe 
asian of viele Higby" phon 
v ‘doce fo the transient 


cyrus 1, 180 


POLICE AND | 
SUPERIS 


Simos) 
roumpl op 
surm ¥. 
Las sb 


Away biol 
antiquity, even 
date than the: 
the oldoxt tnhat 


fruporintendonty 
feraplh been 

and Canade eh 
for conmnliatior 
coomduct theme: 
aftioiale do wl 
inte close perm 
invlividual who 
want fret Joob 
hy fellow wi 
vad evento 


August 12, 18 


ELECrRic at, REVIEW 
POLICE AND tit: TEL egRApE 


. SUPERIVT! Vnenres Abana, Ga, a, B-Conolly, ohiot, deat my 
A St 
Q BRATION GOcuTION ay, coer dala Thos, Caroy, 
oun OND yg RT 
Bee seaae AA SEAOF nhooK aon MPO nM eT. Mor. 


TEN, ISSURR TIE aL, 


misville, 


hie. D: Mawar Hughes, 


Away Book in the dim) mists oy 
antiquity, even atom mor Tomote 
date than the rotontivg Momory of 
tho oldest nhobitant. some One stig. 
‘Pested hint i in Sugino ty : 
superintendents of police ana fice toe 
graph bureaus of the 

and Canada should moot oneg 
- for consultation, enjoy a 
coniluat themselves 
officials do. whose 


hed the subject 
Yrasal fest looked upon with susp) 


ion 

| by his follow workers, as then tabooed 
cvontually "passed into a name. 

ro Tt remained, however, 

#. ©. Mason, superintendent 
Hive telegraph system of 

NN. Y.. to start the ball 


135th street cable road in Ne 
n ir city, ml mpo 
notable one of fi n th i 7 : £ pba w York Stock pr em 
Lottors were p x 
mperintondents of citi 
inating ©0-oper " T ea 
tions. Many rep! : d oS om . 
soived,ull iv favor of formin Fae following statement 
inti ti 


p ngs of the Brooklyn 
d for Brooklyn, f 


fesued last 
15, and arrun . * ee 
fish Ple = 


mw 


f ELECTRICAL, REVIEW 
READY ABOUT AUCUST 15. 


ROENTGEN RAYS 


PHENOMENA 


ANODE ana carnopE. ie 
Principle, Applications, and Theories, . 


THOMSON, M. 
ee xy Bert 
‘0A Gare evan eon 


Bre meresson WM TRCANTHONS 


ready to deliver this important book 
mt inal once, 


Price, = ostage Propaia 


on the above date, 


“ELECTRICITY 
ano WATE 
POWER. iA 


The roruar NEW Box. 
RICE, s 


tical Review Publishing Co., } 


BUILDING, NEW YORK. 


ELECTRICAL REVIEW. 


Improved Cr 


a 


o tiney 
postgbad enleal booleld 


= ENGLOSED ARG LAMPS | 


+ consnan POTENTIAL CIRCUITS, 


DURABLE! | 


———" 
SS 


ECONOMICAL 


(wats ror xDRYs 


SESSIONS FOUNDRY aT 0 


Burns {00 to {80 hours 
with {2-inch h 
Carbon, 


SIMPLEST : = ; “ 
IN MECH : j 


SIMPLEX, WABI 
Lame. 


York Ageat,F. 1. Havi 


er 
pocy, Mass. way, 
sex ne eesatent 


ORIGINAL MANUP ACT 
or 2mE 


Factory and Mair e, 


DARD THERMON re LECTRI 


SF BS wREEE | 


276 4 
Electrical 


Building, 41 Park Row, 
F0.doe 


— 
Special Wotice to Hdvertisers, 
S GES advertisements 
be in this aifice by Friday 

for the fott Beane: 


ADVERTS Ex Tort Waroe Riectric 


in the office 
to insure 


at gig sss 


stegenm =) 


ICAL REVIEW Y a 


are? LATEST CONTRIBUTION couree, toate 10 0! 

TO THE RORNTGEN RAY —— railroail= Wel 

Bach ents thing of the ker! 
In this issue of the ELECTRICAL jn oonnortion ©) 
TRevizw we have the pleasure to We beliese. lows 
bring to the attention of our readers iene be 
another contribution on the subject > aia Shi, steeet Re 
the Roentgen rays from the pon of © see Sania Ho, 
- Tesla, which, like all previon® discuss it, 
much useful and 


going to wlopt olectropu. 
tion in spite of many prolohlx. Thy 
first test ie ‘apparatuy, Just set up 
in the State Penitentinry at Colm 


Jarge bull: 
mm me a chi 
would be, and 


id, naturally, thesloy. 
pan q 


‘Tesla touches on the recently 
brought ont and sensational subjec 
of “makin g the blind see” Ly means com 
of the Roea! 8, presenting argu- 
ments and regre , 


“hopelessness of such 


‘This latest communication 

icularly interest the readers 
Revizw by the 
tions and important in 


“= 


te TESLI ON 


STi 


ways, 
ques: ‘To mr Eorron ve P 

und. ‘Tho followir,. | ona 
ting some usefal infor ii 7” 


Vslcista 


and physieixns, (49 
reise of thelr profes. 
PPWINg the Tiscoverinn st jise on 
to th OF Hie suforine Lydcter, 
the position of forwiyy, objects 
raining the condition of toes) 
tronbles or malformation. ju the 
organism, are apt to be disa Pointed 
in many ee White 
fectly cary to find the pos 
foreign object in the head, Heap on” 
all soft tissues of the bodys 
some far gone trouble int} 
often the location 
and opaque object as 
imbedded in certain bo: 
trunk of the patient 
with difficulties, 


Mf obser, 


nich cases, are tly fol- 


bulb, then 
thousands of ki 


‘Talus nsually employes 
ion of the rays: bat tl 


sequences of the 


© Brent din 
"*ACL estimnta in, 
Were, neve, 


ties Th 
sich an 
elose, ane 
dine to the 


1» Meck ind exits, 


energetic impact, 

‘more or lees plausible 

Fegard to the formation of 

AIDE Outside of the yossel, the 
ind, is to 


{ the varions 
i 


ticles sufficien 


ci 
all 


bat 
even if the partiol 


ELECTRICAL REVIEW 


fication to 
; is exerted 


With differont volocities, for, were th 
former the case, the penetrative powe 
Would depend ohiely on the velocity. 
In tho pructical use of the Roentgen 
streams it wonld, ‘erefore, seem very. 
important to find x method of filter- transit 
ing and rendering them homogene- 
ous, for only by such n method can ity 
we hope to obtain, oxact eaate Teen 

investigation. Streams of per- Pia dl 
feotly uniform velocity and character, experim 
if produced, would no doubt be more a 
Stitable for the purposes of research, 

Since the disintegration of the el 

Lrodes, especially if they. are of 
aluminum, is so sow 4d: 
cinble di 
rosults even 
that 


not impair in 
contrary, 


fo of the bulb is ve ‘to 
the conductor being deposited on th 
walls, which deposit, aa T have ex- 
another occasio 
the passage of tl 
jeoted particles 
layer, they impart 
the Intter, 
upon the parti 
Che result is an a) 
f 


et 


rite soma fo 
Sroept the pony 
toni, it the akin 
non-sonduotng, 
tye and otter at 


‘hose and cat 
‘umber of times rer 


bling much those nba to the| 


Roontgen 
ate rays, 


time, te 
bination a 
1 


bo insat 


described in one of 
, [Seo Exuornrca, 


ch I 
for a long 
tho com 


ae 


ail 


in 
the 
8 cer 


‘such m value th 


rs tothe most ite mays. Bal 
that dogree of exhaustion 
pe aa‘ doce. appa 
that the cat! 
tuost abundant. To predue the 
hat both af 
peice sia’ to co: 
by m carefal proportionin 
a tal i 


wy| the great 


soll mhich con 
bea of givi 


to dittanees of many miles, with 
elocities not produeibie in many other 
‘way a know of. I 

otal hat emay Hrotieathrngh 
our tissues 


for days, reeks, mon 
apparent 


conefusion tbat there 
tain velocity of the’ missiles 
Tenens the 


seit ike all 
is velocity is 
tal endentiy 


sainlyanumnberot 
the strearis pons (rats 


fate on 
Rena 
atom erie a: 
he eh, 
ainda bole eta 

KOLA 


are 

Nuish white, and 

3 sew ot the hay 
‘obser site. 1 Hien 


Piva i 
out on all parts of the body, 
abundantly on the fect, hin 
nose and care. I subjected my 
amber of tines to. tht 
which seemed to offer no otf 
except tho possible rupture of a blog 
vessel, if the skin was very dry a 
T then noted on 


f} tou maximum, thi 
tho highest velocity 


rise to the most intense rays. But at 
that degree of exhaustion if 
on the current for| happen, and usually doee happen 
and ozonize stron iat the cathodic streams ure 
of w Inrge hall lant. ‘To produce the best | ne Iiminou 
are also capal hecessury that both of] been found ax yot to pr 
Shewical come ved fors in velooit d 
2 ebiel is 
Mi owith the be 
phere, aud y i mn that 
ity, wich 1 perimenter hus to a -| twin velocity of the missiles which 
have boon follo fora long ic y sinder all conditions, the 
timo, i¢ oponsd von ‘his 
Dinution of the 
phere ou an 
practioully vo 4 
fnechunical power, If ja capable of giving « 
tibizers of the soil woul ough the secondary 
fuotured in this manner, the Bouefite | of whateven the largest 
to humanity derived i aiming Beenbs 
be iuowlculuble. Prom the al “manipula 
humed notion of the oxane, Tt fol i he will 
that the exporimontor should’as 
Yndicated precaution, for, while 
iu amall quantitics is a» moat 
‘ial disinfoctant, when generated tn | de 
argo quantities it is not free of | age 
i 


jun unpleasant duty to say 0 
En rge, ees 


making the 
of tho. Hen 


verse vibt 
have te 


;_ += = 
te The Kent Electric Manufacturing 
pled Company, Worcester, Mass, hag 
Sk issued a neat oatalogie illustrating 
ote and describing itealteruating-enrres 
ay motors, battery motors andi lieht 
a power specialties. is 


} GA. Frei & Company, 17 Brom. 
I. field street, Boston, Mass., haye ra. 
cently prepared a very aatistactory 

and complete catalogue of thet 
ray supplies, which also coutaing 
uamber of flattering testimoniate 
to the merit of thei 


asking. 


‘hy The Electric Appliance Com- 
Pany, Chicago, report & splendid 
lamp business during the months of 


| October and November. The Pack.| * 


| and lamp not only holds its own, but 

a Gains ground every year in away that 
indicates clearly that it is made of 

| tho Fight kind of stuff and has lasting 


merit. 


McKenney & | 


—Large cot 
fixtures 


Hospital building, 

Beuefit Asso Wi 

street; Storage Wa 

‘Huntington 

building, Gardiner, Me; Kiteht 
Normal School, and the South 
gregations) Church, Concord, N. I. 
‘This frm is the largest in the basi-| 
ness in New England. 7 


The Phillips Insulated Wire Co 
pany, Pawtucket, R. I. 
“Ott a remarkably handsome and com- 
ete price list, as well 
Earatseamples of Mh 
proof wire, 
1d Ideal wire, all of which they 
addition to their celebrated 


weatherproof insulated 
secalling al atten- 


mn and white fireproo} 


i EY 


ELEOPRIO AT, REVIEW 


Irventgton of he I-T-E CIRCUIT BREAK. 
: eID ire ioe 5 " 
steal -ié an aa ERS are the accepted standard, 
forte he bat ott .|_ THE CUTTER ELEC 
aaa be y| TRICAL & MFG, CO,, 1112 


Sansom street, Philadelphia. 


EARS Selon: 
FOR SALE eu 


A 
—__ STANDARDS A SPECIALTY. 
Tr LE te comp vue 106 Unnaren HEROES Fone 
eestor nee ae Toe 
a 
wroce "am taon itn | WHITE-GROSBY GOMPARY, 
Four 6.x ww 7 CONTRACTING ENGINEERS, 
Yorn iauaasbactesen | mums evans, BALTIMORE, MO, 
1. 100, _ 


| portectcomition, 
‘SPATS usp of various makes, cheap, 


Now York Office, 20 Broadway. 
WHITNEY ELECTRICAL 
INSTRUMENT 00,77 

High-Grade Electrical Instruments 
of Every Description. 


PENACOOK, W.H., U. 8. A. 


CEORGE c. EWING, 
620 Atlantic Avenue, 
BOSTON. 


IN CanpE 
pte 


THe 0.C. WHITE Co. 


Worcester,:Mass. 


Don’t Lose Yourself -; 


by being oul of the Telephone Subscribers’ list and 9 
nae ible by telephone. ¢ 


6,000 telephone stations in New York City. 


NEW YORK T: (PHONE CO. hes y 
RESTON: CO. 5x: S70 


Pe. 


¥ COMMUTE 


READ THIS! 


TOR LUBRICANT. A Sample will be 


Sent for (0c. 


Dixon Cnvernie Gourany, Jersey Oly, ¥. 3. 
«ise sap See received, ands giving entice 


Got ened 


‘OND ST 


CAPTER CO. PHILADEPHIA ‘ 


GLAR &.FIRE ALAR 


ELECTRIC Ll : 
GNAL GONGS-BELLS et 


SUPPLIES 


whis latter wire is 
work where a good 
desired. * 


SCHIFF, JORDAN & CO, 


SCHIFF, JORDAN & CO, 


= 


ATC TORT LS 


28: 


2 


ELECTRICAL REVILEW 


Val 


and 
val 
busin 


ADVANCE INFORMATION 


lwable News and Tips for Mlanu= 


iPply houses will receive many 
ble suggestions looking to new 
ess by carefully watching thi 


corporate, 


Braven Batis, Pa! 


treasurer; A, 


hiladelphia, 


Sovrmuerpar, Mass, — 


ld Agitation 


Directors aro K. E, 
Peok, EF, Billineyer, of Los Angeles 
George 1. Waker, W. Ry Stanta and 
Walter 8, Wright, of Pasadena, 
Hie charter 
of the Valley Power and Light Com- 
any has boen entered for record in 
the Recorder's office, ‘Le incorpo 
rators-are Wm. A, MoGool, 


Hunter Eckert, seeretai 
Reeve 


president; 
ny; HM, 
’. Reeves and 
reamer, "The latter two are 
Pho company is 
capitalized at $3,000, 


jeot of lighting tho town by 


electricity is started, and the South 
bridge cleotric plant hus it undor 
consideration, 


dopartment 
Review. 


in the Etrctaiean, 


— 50,000. Incorporators: | Anthon; ¥ 
_ Electric Light and Power. Saw Fanorsco, Odt.—Thero is] oiunati & Miami Valley ‘Traction | Silyerston, W. Y. Hopkins anc y 
T Brrtows Fats, Vr.—The West. of ieee MDS ioe Company to oporate their lines} C. M. Napton. > 
minster Electric Company hae been | this year appropriation for Golden | through: thie county, Work mmst j 
{ ‘ incorporated by Geeree’ On Geng | Gate Park will be nsed for the pur-| be begun hy July, 1807. et 
4 papltinin B. Watharboe, Charlee K. | Pot of lighting the park with elec] powrgovesy, OxtioAm_aletrio ROENTOEN-RAY APPARATUS { 
} Tabsreo and othersfor the purposa| "ity line from Sciotoville to New Boston 
POMestablishing an eleetric plane ac| OPtn, Coxo.—Fina Plans ate! will bo built in the Sprit Fluorescent Screens, 
} petminster, ix Windham County. | sont comploted for x ayatom fee Fluoroscopes, 
tend Gapltal stock, £50,000 _ |e lighting for thin place. ‘The|New Telephone and Telegraph 
ae pty ; power will be furvished } COC EOC TENG 
i Pieekperes, Ps —Joroph ga |? furnished by the Duan ‘Companies. . Vee 
DOBLUnder eae ive information come] POMeE Plant at Amos. Suvvenson Crry, Mo, —The Under: | Sefentifie and Electrical Instrument 
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Gi fore the New York Academy of Soi..2hould hensolid or liquid? And, third, inquiry to decide. by ‘more jexacl 130 

f pnces (April. 1822), would bojuso. ' WBALextonL in the velodity of the métheda whether fhe cathodic par- 

f Tal and) timoly, partioulinly ag py STAM necessary for the generation ticles actually penetrated the window, 

o their proper construction and uso °F and influence pon the sharaeter ora ther anew and separate stream 

y much of the danger attending the ° the rays emitted ? was projected from the outer side of 

i experimentation with the rays may J ordettoancertainlether nbedy te window. Tn my mind there 


ir be avoided: The simple precautions !0¢ated outside of the tubeand in the existe not the Joast doubt that the 
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matters iv connection inside, it appeared 
and particularly to first show that there 
go by the aid of otherwise that 
ich, if Tam 


t . which Ihave suggested in my presions 
SS 
and cases of injury to patients are al 
jon, the following Jines, referrin % 
van rt Dr 
ing aud unavoidable dutios prevented 
the work hi Revesuine Tae 
my attention es thi Roxsrors Rave, 
je. Hower op- 
to dwell in a few the same peculiar phenomena as an 
co which Thave an actai ion of the particles 
uly in part 


August 11, 1807 Wr + fe] 


' P so TESLA ON THF SOURCE OF ROENT- 
"| GEN RAYS AND THE PRACTICAL 
» CONSTRUCTION AND SAFE OPER- 
& y ATION OF LENARD TUBES. 
w To TAR EDITOR or Ei. ccrrican Rttyrew ¢ 
~ — Thave forsome time felt that a few Swers 
indications in regard to the practi Pirst 
construction of Lenard tu 
proved designs, a great 


fore the New York Academy of Ss 
ences (April 6, 183%), woul h be 


y reported, 
view of this o -e it for no otk 
reason, the following lines, referri 
to _ this subje ave 
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‘vith this subject, and partioularly on necessary to first, 
a result of importance which T have an actual penetra 
reached some time ago by the aid of through the wall 

cha Lenard tube, and which, if lam 
correctly informed, | can only in part 
WS: or ag my own, since if seems 
Fy vical thas been expressed 
ther word s by rofessor Roentgen 
in a recent communication to the 


Academy of Sciences of Berlin, ‘f 7 
result allud i” as ref , 
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made the ca onsible ; still i ‘ill be d 
others hought placed a half-dol 
porting it at a sma 8 
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Dhavo for some tine Pelt that a fow 
indications in rezard to the practicn! 


gonatraction of Lenard tubes of im- 
a gteat number of 
ave recently exhibited be- 
fore the New York Academy off Scie 
ences(April 6, 1857), would be use- 
ful and timely, particularly as by 
their proper construction and use 
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will be seen presently, it is not the 
only sonroe. 

Since recording the mbove fact my 
efforts were direoted to finding an- 
swers to the following questions : 
Niet, is it necessary that the impact 
body should be within the tube? 
Second, is it required that the obstacle 
in the path of the cathodic stream 
should beasolid or liquid? And, third, 


to what extent is the velocity of the 1 


stream necessary for the generation 
of and influence upon the character 


inside of the bulb, and, what is more, and the at 
indications were obtained, by observ- 
ing the shadows, that it behaved like 
‘a second source of the rays, inns 
much os the outlines of the shi 
instead of sharp 
when the half-dollar Piece a 
moved, were dimmed. It was im- 
object 


Tines of the cathoie ¢ und tl 
oft pectively, 


te 


of the rays emitted ? 


Im order to ascertain whethera body 1 
located outside of the tube and in the 


much of the danger attending the 
experimentation with the Tays may 
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communications to your esteemed 
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Balcases ofsinjury to patients art 
almost dnily reported, and in 
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one terminal of battery B secondary cirenit. 
rged, and which touches 2 useful as a part 
ush J, at or about the itself, and. having 
I between brush @ turns adds a consi 
in segment of B. The the total potential 
B may have eecminale by ‘The secondary is, 
. may furnish current while fine wire of many? 
ha f elt — e4 
‘preak-wheels Hand F = In He 
yolution, say, 10, 20 | D. uv 
"The contact of coil Ss, Whilk 


ibed, it is be , con ith Cae Ss. 
pe employing the wonton’ a tess ain coils S P and P 
a “substitute primary” or ‘‘secor ‘ ) the serol, va ies and pri 


primary,” which principle has bee 
pplied by me in a variety of ways. 
he prime obj this coil is to 

the direct o ction to cir- one ampere, 


) considera’ wr revolution i 
pence ential for resistance of P ch 


; energy for the production yates, the time consta , 
tential disch ike elf - induction, ieernrres 
mkorff coil for work- i value of 

y vacuum. before break Upon the break of sho 
Bb jpurposes. ne brush G with egment it til 


ayoid the em 
ps or storage 
the energy 

a. Tt 


rates, the time Bebstabh Of actuuy lame WlBoulenser 
as a self-induction, determines sin Bo Chere & ® 
the ultimate value of current cironitof>! time 
before breaking. Upon the break of shortolre vito: 1m fry 
brush G with the main segment it time PS isbros 
touches the condenser segment,which current from ine at 
is phony put across the break: but volts, of more, 
ployment of banks the circuit of S is also closed by con- circuit at Srush | 
stories tuot of segment on F with brush J. 
‘The condenser receives only a small 
ge on Account of the cironit of S 
ing been closed. In faot, the break 


e ampere tere 
ed, suddenly 3° 
on itself by J 
hat even at sis 
cars athe rapty 
on as the a 
has been fully established, in J 
short ireaiteand after brush Qa 

y from all métal 


once is mi oo 
roprosont. conned Q 
Bay, 110 volts differ f pro 
IT ig an iron wire core aroun 
aro wound two coils, ono ove: 
othor, ee which may, of course, 
0 the p Tho inner coil Pin 
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Wound with many turns of compara 
ly fine wire. olta it may 
ome thousand Ml be 
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f y -. a, 
one ton te B secondary cirenit. It thus becomes MeKivzie, Flint & Winsby have 


‘ged, and which touches seful as a of the secondary 
hepnah J, at or sat r , and a several thousand Jeyied an attachment on all the stock 


e break pag bi s scone Laotian to of the Citizens’ Traction Company, of 
ain segment of HB. ential of the secondary. A - ed by G B. 
have terminals ‘he secondary is, as usual, of quite San eee 7. are Pad 
nay fori of many thousands of turns, Kerper and ©." s 
cd. ated throughout. payment of an alleged debt of $607.20, 
} In Fig. 2 the coarse coil is 
marked $ P, and the intermediate ‘ 3 
ans i Pe that cua ae the Falls Road Electric Railway Com- 
pene “The funetions of the any, of Baltimore, to the Maryland 
srt : y, of Baltimore, 
coils S P and P § are to act as sec- Be Company, to secure the issue 


r ondaries and primaries alternately. 
ll Tine pote: This is, in fact an essential function of an equal amount of bonds, bas 
been recorded. ‘The bonds will run 


igh nan i of SP, but is only incidental to coil 
tadually during thi P'S, haying been connected into the for 50 years and will bear five per 
cent interest. “ae 


b the end attain a vs secondary circuit S, whose terminals 
|, more or less. } @ break-wheels E F are 

r main segment The Milwa uk a , a e 
following, Railway and Light Company hag 


in the completed negotiations for the pur- — 
a chase of | Weekeeba 


Beach Electri 


‘A trust mortgage for $552,000 from 


iin segment it tin 

segment,which “© consisting prin 

ee re 1 bu Me of way, ete., 
c b con- circtit at a ’ 

vith ah js t : ifted } aukee Lake. 

: Wis., 


ey 11 a 
itioned - 


been fully 


-cirouit, and 


er receives only @ small 
count of the circuit of 8 
losed. In fact, the break 
ain segment of would 
urkless without the con- 
t what slight self-induc- 
‘iped out by the mutual 
the currents in S and P 
taken care of. 
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Tuomson’s New Form or 

[xpuction Cor. 


aetizing of the core II or 
of energy is by P, while 
mergy is by S, acting as if 
closed circuit. This con- 
yeyer, does not inyolye 
» of energy if the ohmic 
if the circuit of S be low 

, then, is & transfer of 
| cirenit to another 

nts are direct currents 


sure this being 


o permit any re- 

of said segment 

ed to be made on 

e first impulse or 

To do this an 
t 


Uupuuaepennn me 
The consequence is that eves o~— 
breaks Do egpr occurs at the pup as 
of ePas soon as the ce 
has been fully established in $ Pon 
short circuit, and after brus! 
got entirely away from all : 
connections on Bi, the main segmen 
of F breaks the cirenit of S P, which 
is conveying @ Very heavy current at 
low potential. The condenser U 18 
put instantly aoross the break, and 
the spark flies between terminals tt. 
Tn this way a coil of the size of a six- 
jnch Ruhmkorff gives 4 torrent © 
six-inch sparks, with an average Cul- 
rent from & 110-volt line of about 
one-half anompere. A simple motor 
or ‘clock-work may be used to drive 
the break-wheels EF, which are 
made of fair diameter to insure accu- 
racy in operation, The best results 
are only to be obtained when the pro- 
portioning of the arts is carefully 
done, and with a Knowledge of the 
result to be obtained. 

The discharges are indistinguish- 
able from those of a similar Ruhm- 
korff. In. fact, the coil described 
might be used with the same con- 
denser © as an ordinary Ruhmkorff 
coil energized by batteries. In this 
case the terminals of the coil section 
PS are disconnected, brush J lifted 
and battery inserted between brush 
G and terminalof SP, which ‘oes to 
Jin Fig. 2. The break-wheel E or 
ith low potentials, ma; 
in water in the usua 


tate sharp breaks, but 


1as been very success- 


ull output, dry, or 
the break suffices. 


"Electric 


Stockholders 9 ~~ : 
a ointment of a receiver to wind up 


the affairs of the company, which 
“talized at $3,000,000. The 
y was incorporated a year ago, 
h of the road was built 


to protect the franchise. 


The Board of 
sidering ® proposition of the Milwau- 
kee, Wis., Hlectric Railway and Light 
Company for purying its feed wires 
along Grand avenue, except along the 
block between Tenth and Eleventh 
streets, where they are to remain over- 
head, because of the board’s refusal to 


tear up the asphalt pavement. 


The Postal Telegraph Company, of 
Portland, Me-, has brought suit in 
the United States Circuit Court 
against the Portland & Yarmouth 
Railroad Company- ‘The case arises 
out of the setting of the trolley poles 
of the Yarmouth road, the Postal 
Telegraph Company claiming that 
the trolley wires have ‘been placed so 
near to the telegraph wires as to make 
the latter nearly useless for the trans- 
mission of messages. 


odd suit against { 
Railway Co! 
claim 


ent inSP may © 


Be break its own 
mn the current 
in jount. the: 


having been closed. In fact, the break 
than at @ with main segment of E would 
duc- be nearly sparkless without the con- 
ded, denser C, but what slight self-induc- 
tion is not wiped out by the mutual 
induction of the currents in S and P 
is very easily taken care of. 
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he radiations wh 
fovered by Lenard vd Moentgen, ty 
maybe comprise: \ the statement 
thik the stream Of minute material 
partoles projected foo wu eleetyone 
vith greet elovics 4 encountering 
obstacles wherever they may be, withe 
in the dalb, in the wir or other 
molinim or in the sensitive layers 
thomselres, Zive rise to ray 

tions possessive many 

tieeof those known ax 


Lion of 
eu die 


tion of 

these rays is undoubtedly demon. 
rated as true, it Wil havemont ie. 
‘onsequences, as it will ides 

« to again critically examine 

many phevomens Which ate presently 
attributed to transverse ether waves 
Which may lead to a radical odie, 
Hos of existing views and theories 1m 


‘oniside, as i¢ frequently done Lon, 
 SXPerience has demonstrated that tt 
is Practically impossible to maintain 

a bigh vacunm sn x tubo with un ont 

ailecap. ‘The only way T have been 

Ne to do this in a fa 
ve 

presalil any potential or Tha ate jet 
tly and upon 

ci "he current 
and aleo the ai 


reduced and bot! 
far that 


regard to these phenomena, if not as! 


to their essence 40, at least, as to the 
mode of their production, 

My offort tovarrive at an answer to 
the third of the al 


oh oxists between the Li 
gen rays. The ph 
on this point were 
of the New York: 
bea—before referred to 
but, unfortunately, 
rtness of my address, 
of thought on 
d what was 
r. to. describe 
1 there photo- 
‘oversight 


pis 


the 
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urpose, some ia 4 
litre ‘led me to the eon: 
clusion that in! lightuing discharges 
Lenarl and Hoentgen rays must‘he 
ordinary atmospheric wi 
ing in of the cap. 
latter may be one thirty-secon 
AY even one-sixteenth of ann dl is 
and in such case the central portion and. which is 
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Concluded from page a7, described, in whi 
( >) 


ch the 
idea of the process of generation of doe weed 
the radiations which have been dis- any desireq 
covered by Lenard and Roentgen, If Pulses ma 5 
may be comprised in the statement Practically no limit in 
that the streams of minute material 
particles projected from an electrode following 
with great yelocity m encountering in, 
obstacles wherever they may be, with. / i this the te 
in the bulb, in the air or other 
medium or in the sensitive layers 
themselves, give rise to rays or radia- energy conveyed con 
_ tions possessing many of the proper- nce was ( 

r of those known as light. If this fhe’ feebl 

ical process of generation of by pushing 
rays is undoubtedly demon- enough, Roentge 
true, it will” ) i sity, which enabled 


tographs showing the fines 
h Still, thes 


outside, ; 
experienc 
is practic 
a high va 
side cap. 
' able to 4 
is by co 
air, for jj 


and rays began 


to tligir essence Sv. AU Least, as to the 
ode of their production, 
My effort to arrive at an answer to 
ae third of the above questions leq 
me to the establishment, by actual 
photographs, of the close relationship 
which exists between the Lenard and 
Roentgen rays. The Photographs 
bearing on this point were exhibited 
ata mecting of the New York Acad. 
emy of Setences—before referred to— 
April 6, 1897, but, unfortunately, 
owing to the shortness of my address, 
and concentration of thought on 
other matters, IT omitted what was 
most important; namely, to describe 
the manner im Which these photo- 
graphs were obtained, an oversight 
which I was able par- 
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ults in harmony wil 
we subject I 
c body, will 
nication whi 


To bring o 
of the photogr 
would recall 
previous conti 
societies, I have en 
popular opinion | 
ena | 


significance 
question, I 
ome of 


t design 


fore, is shaped spherical], 


— | go S Srseprecauuon If pri 
z tact ener werten " 18 taken in’ their preparat 
f at Wserting the ‘ 
aie have su & the cap the latter 


Y the use of j 


7 down as low as it is deemed 
obtainabl 


without endangering the g 
iis then gently pushed in 
of the tube, taking care th 
straight. 

_ The two most important o 
in the manufacture of sug 
are, however, the thinning 
the slaminum window and 
ing in of thecap, The me 
Intter may be one thirty-s 
even one-sixteenth of an it 
and im such ease the centri 
may be thinned down by 4 
‘y sink tool about one-fourth s 
in diameter as far us it i 
without tearing the shee 
further thinning down ms 
done by hand with a scra, 
and, finally, the metal . 
gent which migh 
close the pores which mig] 
slow Lacy Fecatee of pro. 
this way I have employed ¢ 
2 bole: i Alles Yr whit 
closed wi 


urposi 
free ee avec 
clusion that in’ |) 
Lenard and } 
generated at 
pressure, 


going was, 
nevertheless, not lost for this object, 
inasmuch as it has shown how much 
the result obtained depends on the 
proper construction of t 

ments, for, with ordinary ents, 
most of the above observations could 
not have been made, — 
Ihave already described the form 
of tube illustrated in’ Fig. 1, and in 
Vig. 2 another still further improved 
is shown. In this case fa 

the aluminum ca A, instead 

of having a straigh as be- 


} the sphere coinci 4 
th trode e, which i 
, has its focus in the ce: 
of cap A, as indi- 
lin he alumi- 
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described, in which the primary is 
operated by the discharges of a con- 
denser, Wath such an instrument 

desired suddenness. of the im- 
ses may be secured, there being 
practically no limit in this respect, as 
the energy accumulated in the con- 
denser is the most violently explosive 
agent we know, and any potential or 
electrical pressure ig obtainable, 


Indeed, I found that in increasing this the tube is excited. 


the suddenness of the electro motive through the latter, and also 
impulses through the tube—withont, 


however, increasing, but rather di. 
minishing t tal energy conveyed 
to it—phosp nee was observed 


and rays be; appear, first 
the feebler Leni 


by pushing th 
enough, Roentgen 
sity, which enabled 1 
tographs showing t 
of the bones. Stil 
when aguin operated 
nary coil of a low rate 
the primary current, e 
ically no rays, even whet 
ted, much more energy, as i a proper care 
om the heating, was passed th e ition. In 
ome e ing the cap the 
at I haye succeeded r low as it is de 
the use of immense e 
essures, obtainable with 
\pparatus designed for thi 
raved some impressions in | 


itside, as is frequently done. Lon, 
oxic emonstrated that it 


pressure, are then gradual! 


far that no great differences 1 
Great inten- ture resuit between the gl t 
mcap. If these precautions 
ved the vacuum will be D is 
paired in consequence only one Hitch 
nsion of the glass ‘They are also b 
g of examinati 
icularly if u 
er illustrated in 


hay me to the con-~ 
htning di chat aee 

jtgen rays must 

ordinary atmosphe 


we vacuunr wii pe AUUTEOnETAMaZeS areNOt UME 


’ aa bree riy bel sume, tubes Tamed ired i quence nes which these tubes offer. 
re presently a cae ©perated with the ordi. ohithe Teri heat ‘They are also better adapted for pur- 
ther waves, the primey OW Tate of change in and metal. of examination by surgeons, 
allinoaites. (ecuh'™tyeuRren emit Prue AVith tubes. as these presently de- particularly if used in the pecal J 
ie. tenets: C¥en When, as before Seribed, it is quite unnecessury to «manner illustrated in diagrama Fig, 3 

oa emote energy, as indged observe this precantion if proper care and Be 4, which are eelf-ex pe 7 

Ce OE aa i ye, nents, WH palwed through fa taken in ther preparation, In It will be ibatinisiah 0 
it, a8 to the the fuct that] fence, together with inserting the cap the latter the cap ia connected 10 the gr 


~ind 
Ms i hay ceeded in prow i fn ‘This decidedly diminishes the aa a 
ivadrent ae by ‘the inse of immense eles Si ee elven ae and jurious action and oe 40 ao 
Fone tan, tin ie e=MTeBolltainable with cen itis then gently pushed in the neck take impressions with very short ex- 
estions led "410 apparatus designed of the tube, taking care that it sets 
by actual tree af fj Straight, 
elationship ‘Lhe two most important operations 
venard and in the ak le uc] i tube 
i ; A are, however, the thinning down 
rolographs Booth Bh bi spheric the aluminum window and the seul- 
[exhibited P . ing in of the cap. The metal of the 
‘ork “Acad- latter may be one thirty-second or 
‘erred to— a even one-sixteenth of an inch thick, 
rrtunately, wc the and in such case the central portion. 
ly address, k owing re- may be thinned down by a connter- 
ought on ob; . ae nary sink tool about one-fourth 
what was to , in d 
© describe { 
+se photo- 
oversight s i 
Only par- gj ' g phy- 
OWinee TE h 1 on such 
ision lus- 
ments) in 
ttibility of 
net, which 
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ys named 
But the 
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I cannot pass without comment the note of Prof. Thom- 
son in THE ELECTRICAL Wort of April 4, although I dis- 
like very much to engage in a prolonged controversy. if 
would gladly let Prof. Thomson have the last word, were 
it not that some of his statements render a reply from me 
necessary. . 

I did not mean to imply that whatever work Prof. 
Thomson has done in alternating currents of very high 
frequency was subsequent to his letter published in The 
Electrician. { thought it possible, and even probable, 
that he had made his experiments some time before, and 
my statement in regard to this was meant in this general 
way. Itis more than probable that quite a number of ex- 
perimenters have built such machines and observed effects 
similar to thuse describ d by Prof. Thomson. It is doubt- 
ful, however. whether, m the absence of any pul:lication 
on this suoject, the luminous phenomena described by me 
have teen observed by others. the more so as very few 
would be likely to go to the trouble T did, and I would my- 
self net have done so had I not had an advance of firm 
conviction gained from the study cf the works of the most 
advanced thinkers that I woul obtain the results sought 
for. Now that I have indicated the direction, many 
probably follow, and for this urpose J J 
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